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Compressor Separation
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* Induce separation via blade stagger change and reduced flow coefficient
* Quantify separation by surveying total pressure ( P,) downstream of blades
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Solenoid Actuation System
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Total Pressure Coefficient, C

Steady vs. Unsteady Injection
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Impulsive Injection in Compressor Stator
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Impulsive Injection Effectiveness

5%

F+ f
0%

. 4195 800
(79} _&O, o
g % @171 700
Q
% -10% - m 134 550
)
s -15% - %122 500
c
o -20% - 00.98 400
(@)
C
@ 67 27
8 o . 00.6 5
@)

-30%

-35% -

0.00% 0.04% 0.08% 0.12%

% Core Mass Flow

Glenn Research Center

at Lewis Field



Flow Control References
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Actively Controlled Fluidic Actuators
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Rapid prototyped
fluidic actuators with
solenoid operators
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Current Efforts
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High Temperature Shape Memory Alloy Actuators

Dynamic response of SMA actuators
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Active Flow Control Actuation
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Actuator References
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Hawaii, Apr. 23-26, 2007
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Opportunities for Collaboration

SFW Funded Opportunities

Currently there are no funded opportunities within SFW

Collaborative Opportunities

Fabrication and micro-machining

Materials development

Electronic circuit development and miniaturization
Electric and magnetic field analysis

Computational fluid dynamics (CFD) model development

Experimental applications and testing
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Future Plans

Continue the effort to develop, expand, and refine techniques for active
flow control in aero-engine applications through multi-disciplinary
collaboration.

Goals

« Through improved understanding, develop the design tools which
will enable the practicable use of flow control in a wider breadth of
aero-engine applications.

» Deliver realistic and reliable actuation technologies for embedded,
point-of-use flow control in the aero-engine environment.
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